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Abstract[] Four oleanane-type triterpenoid saponins were isolated from the roots of Psammosilene tunicoides 
W. C. Wuet C. Y. Wu. Their structures were elucidated on the basis of spectral and chemical evi- 
dence as 3-O-Q-D-galactopyranosyl]] 1-2 [}8-D-6-O-methylglucuronopyranosyl quillaic acid] 100 3-0- 
B-D-galactopyranosyl] 1—2 [H g-D-xylopyranosylH 1—3 [T-8-D-glucuronopyranosyl quillaic acid] 200 





3-O-Q-D-galactopyranosyl] 1 — 2[H Q-D-xylopyranosylH 1 — 3 [T]-g-D-6-O-methylglucuronopyranosyl 
quillaic acid] ЗО 3-O-Q-D-galactopyranosyl 1— 2 [H Q-D-xylopyranosyl 1—3 [T-8- D-6-O-ethylglu- 
curonopyranosyl quillaic асі 4[T] respectively. Among them[] 3 and 4 were new compounds. 


Key words[] Psammosilene tunicoides[] Caryophyllaceae[] Triterpenoid saponins 


Psammosilene tunicoides W. C. Wu et C. Y. Wd] Caryophyllaceae[] is often used in Yunnan 
folk for stopping bleeding] relieving pain and promoting blood circulatiod] Lan[] 19760. The crude 
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saponins obtained from the plant exhibited pain-relieving and anti-inflammatory activities Song[] 
1981[]. The chemical constituents of this plant had been investigated beford] Pu et all] 1984[] Pu & 
Zhou[] 1987[] 1989[]. In order to search for the active constituents from this genus[] we reinvestigated 
this plant and have reported the isolation and structure elucidation of five triterpenoid saponins in the 
preceding papet] Zhong et al[] 2002[]. This paper provides the structure elucidation of another four 
oleanane-type triterpenoid saponins[] 1 – 40. 


Result and Discussion 

Compound 1 was obtained as a white amorphous powder. Its molecular formula was assigned as 
С» Hg О by HRFABMS showing a molecular iof] МО at m/z 838.43710 calcd for Cj Hg О m/z 
838.43220|]. The " С NMR spectra revealed six tertiary methyl carbons 5 10.90 15.80 17.50 
27.30 33.4[] 24.900 two olefinic carbond] 8 122.10 145.31] one carboxylic carbon] 8 180.0[T] 
one aldehydic carbod]] 8 209.4[[] one ester carbo] 8 170.4[[] one methoxy сафо] 6 52.2[] and 
two anomeric carbond] 8 103.30 106.30. The 'H NMR spectra showed signals of the corresponding 
two anomeric protond] ò 4.880 dO J » 6.8 HzL 5.200 dO J 2 7.5 Hz[ IT] indicating B-glycosidic 
linkages. According to the literature[] the 'H and °C NMR spectral data were identical to those of the 
degradation product of Lucyoside N from Luffa cylindrica Коеп] Yoshikawa et all] 19910. There- 
forel] the structure of 1 was determined to be 3-O-8-D-galactopyranosyll] 1—2 [+8-D-6-O-methylglu- 
curonopyranosyl quillaic acid. 

Negative FABMS and ° С NMR spectra of compound 2 suggested the molecular formula Cy Н» 
О». Compared to the literaturd] Guo et a/[] 1998 [[] the structure of compound 2 could Бе repre- 
sented as 3-O-Q-D-galactopyranosyl[] 1—>2 [H B-D-xylopyranosyl 1—> 3 [[}8-D-glucuronopyranosyl 
quillaic acid. Its spectral data were in good agreement with those in the literature. 

Compound 3 was isolated as a white amorphous powder. The HRFABMS of 3 gave d] M – 1[] 
ion at m/z 969.4706[] in agreement with the molecular fomula Cj; Н, Ox» [O calcd for С Н, О» m/z 
969.4695[]. The "C and 'H NMR spectra showed signals of three anomeric carbons and the corre- 
sponding three anomeric proton$][] 104.30 103.80 105.00 4.880 dO J 2 6.8 НУШ 5.300 dO J= 
7.6 HAT] 5.540 40 J 2 7.60 TT] indicating G-glycosidic linkages. 

Acid hydrosis of 3 with 5% H,50,-MeOH gave an aglycone which was identified as quillaic acid 
by comparison of its ^ C NMR spectra with reported datd] Yoshikawa et a/[] 199100 and glucuronic 
acid[] galactose[] xylosd] co- TLC with anthentic samples[]. Sugar proton signals in the ' H NMR spec- 
tra were assigned by 'H-'H COSY experiments. Using this technique[] the spin-systems starting with 
the aromeric proton signals could be determined. Thereafter the °C signals were assigned by the С-Н 
connectivities observed as cross-peaks in the HMQC spectra. Sugar linkages could be determined by 
the HMBC spectra showing long range correlations between H — 1 of glcUA] 8 4.88[] and C -3 of the 
aglycond] ò 84.44[T] H - 1 of gat [] 6 5.30[] and C - 2 of glcUX П 8 75.55[T] H- 1 of xyt [] 8 
5.54[] and C - 3 of glcUX& [] 6 85.91[]. Furthermore[] the HMBC spectra also showed cross-peaks 
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between the methoxy groud] 8 4.10 s[] and C- 6 of glcUA [] 8 169.9[[] indicating the presence of 
methyl glucuronate. This was also confirmed by the presence of] М ~ 132 ~ 162 ~ 176 - 14[] ion 
peak at m/z 486. Based on the above results[] and the assumption that gat [] xyt and glcUA are 
members of the commonly found D-series[] the structure of 3 could be deduced to be 3-O-B-D-galacto- 
pyranosyl[] 1—2 [H g-D-xylopyranosylH 1—3 [[+8-D-6-O-methylglucuronopyranosyl quillaic acid. 
Compound 4 possessed the molecular formula С, Н» Ом, as determined by HRFABMS showing a 
O M- 10 ion at m/z 983.4832] calcd for Cy Hj Ox m/z 983.4852[]. The molecular weight was 14 
amu more than that of 3 suggested that 4 contained one additional methene group. Other significant 
peaks visible at m/z 959] M - 2907 0 4860 М - 132 - 162 - 176 - 29[] in the Negative FABMS 
spectra suggested the elimination of one ethyl and one ethyl glucuronate. Further comparison of the 'H 
and °С NMR spectra of 4 with that of 3 revealed that the two compounds were very similar excepted 
that the methoxy сабо] ò 52.2[] in З was replaced by one oxymethend] 6 61.4[] and one methyl car- 
bord] 6 14.2[] in 4[] confirming the presence of ethyl glucuronate. Hencel] the structure of 4 was rep- 
resented as 3-O-B-D-galactopyranosylH 1—>2 [H 8-D-xylopyranosylH 1—3 [TT8-D-6-O-ethylglucuro- 
nopyranosyl quillaic acid. 
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GIcUA:B-D-glucuronopyranosyl, Gal:g-D-galactopyranosyl 


Xyl:B-D-xylopyranosyl 


3-O--D-galactopyranosyll] 1— 2 [H B-D-xylopyranosyl[] 1—3 [T.-B-D-glucuronopyranosyl quil- 
laic acid] 200 5 mg[] and silica gel] 500 mg[] were added to 10 ml MeOH or 90% EtOH. Then the 
mixture was heated in a boiling water bath under reflux for 2h. After filtered the mixture[] we checked 
the filtrate by TLC and did not find 3 or 4 in the solution. So compounds 3 and 4 were natural prod- 


ucts in Psammosilene tunicoides . 


Experimental 

General experimental procedures MPs[] uncorrected[] 'H NMR[] ^ € NMR and 2D-NMR spectra were recorded 
on Bruker AM-400 spectrometer with TMS as internal standard and C; DN as solvent[] FABMS data were recorded on a 
VG Autospec-3000 spectrometer. 


Plant material Тһе dried roots of Psammosilene tunicoides were purchased from Kunming[] Yunnan. 
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Extraction and isolation The dried roots of Psammosilene tunicoide$] 10 Ке[] were extracted with EtOH[] 90%[] 


for four times under reflux[] and the solution was evaporated in vacuo. The residue was suspended in acetone to afford 


crude saponin as a precipitate[] which was subjected to silica gel column chromatography[] eluting with CHCl;-MeOH- 





H, OQ 8:2:0.2 – 65:35:8[] to give two main fractions. The two fractions were further purified on silica ве RP-18 col- 






































































































































umn to yield] 1 65 ma TT] 2[T] 32 mgl TT] ЗШ 72 maf TT] 4Ш 25 mel]. 
Compound 1 White amorphous powder. mp 200 - 205*C .[] off? + 15.97*[] e 2 0.313[] CH, ОНО. FABMS m/ 
z[] 8380 MU [] 100[T] 6760 M- 1620 0 3500 4850 М-Н - 162 - 190[] 0 1200 HRFABMSOO MIT. at m/z] 
838.4371[] calcd for Cj Hg, OL] 838.43220. ‘Н NMR[] C; D; NL] 400 MH40 8 5.200 1H[] 40 J 2 7.5 Ha] Gal - 
H - 1 4.880 1H[] dO J2 6.8 Н] GIcUA - H - Ш 3.780 1H[] mO H - 3[T] 5.650 1H[] mO H- 1200 9.90 
01H40 sO Н-2300 5.250 1HQ br 0 H - 161] 1.410 ЗНО sO H - 24[T] °C NMR data[] see Table 1. 'H and ? 
C NMR spectral data were identical to the published] Yoshikawa et а 19910. 
Compound 2 White amorphous powder. С; Н, О. mp 276 – 280*C. FABMS m/z[] 9560 MI] П 10000 824 
0 M - 132070 1000 790 M - 1620 0 80 6620 M - 132 - 16207 O 500 4860 M - 132 - 162-1760 0 300 ' H 


NMR[] C; D, NJ 400 MHz 
100 4.800 1HD 40 J = 





[| 85.49[] ІН] dl] 
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.9 HZ] GLUA - Н - 10 3.800 1H 



































ПІН sO Н-2300 5.24 

















1H[] br 4] H- 16 





1= 6.5 №] Xy - H- 1] 8 5.290 1H[] 40 J2 6.4 Hz[ Gal- H - 
D mH] H - 3з 5.580 1НЦ mf H- 1200 9.86 
LII 1.350 ЗНО sO H- 2400 ^ € NMR data[] see Table 1. 'H and ? 


C NMR spectral data were identical to the published] Guo et a/[] 19980. 
Compound З White amorphous powder. mp 225 - 228%. ofp + 12.31°0 с= 0.3250 CH, OH[J. FABMS m/ 











z[] 9700 МОГ O 10000 8380 M - 13217 
- 132 – 162 - 19007 0 50 
400 MHZT] 85 





П GD;N 
4.88] 1 


HO di] 





O 150 8080 М - 162 








ПП 2000 6760 M - 132 - 1620 O 80 4860 M 


























HRFABMSIT] M - 17 
.540 1HDU 40 J 2 7.6 №] Xy - H- 100 5.300 1H 








at m/z[] 969.4704] calcd for C4, Hz, ОП 969.46950. ‘Н NMR 
D 40 J2 7.6 H4] Gal- H - 10 
































Ј=6.8 Н) GIcUA - H - 100 


3.83] 1H md] H - 3[T] 5.60] 1H[] mi Н-121] 9.871] 1Н[] sl 














H - 23[T] 5.26 





ПІН br sl] H - 1610 1.410 











ЗНО s0 H - 2400 °С NMR data[] see Table 1. 











Acidic Hydrohysis of Compound 3 3] 40 mel] was dissolved in 5% H, SO,-MeOH] 20 ml[] and was heated in a 
boiling water bath under reflux for 2 h. Water was added] 10 "П and then MeOH was evaporated off in vacuo. The 


aqueous solution was extracted with СНСЬ[] 40 ml x 3| 





П and concentrated in vacuo to afford 34] 15 те]. The aqueous 


layer was neutralized with Ba; CO, and filtered[] then the filtrate was concentrated to dryness to give a sugar fraction[] 


which contained D-glucuronic acid[] D-galactose 


Compound За тр 250 - 255°C... EI-MS m/z 486[] 





[|] D-xylose[] as determined by TLC comparison with authentic samples. 


MII* . 'H NMH] C D; NL] 400 МНЯ П 8 0.79[] ЗНО sO H 











- 2610 0.860 


3HU sl] H- 29 


0.970 ЗНО sl] H- 














30[T] 0.99[] ЗНО sO Н - 2500 1.120 ЗНО SU Н-241 











1.380 ЗНО sl] 


and ^ NMR spectral data were identical to the published] 
Compound 4 white amorphous powder. mp 232 - 235% . [] o 








Н-2701 5.260 1HU br si 








Н - 160 9.420) 1H] aD Н ~ 2300 5.290 1H0 0 H- 120. 'H 
Yoshikawa Li 1991 


0? — 106.98? 





et al 














c = 0.43] CH, ОНО. FABMS m/ 
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LU 4861] M- 1 
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[] 15ШШ 8220 M - 162017 O 100 6910 М-132 





32 - 162 - 204[] 














- H- I[TI 4.880 1H[] dU J= 


1H NMR] C; D; NL] 400 MHz 





0 ЗШ НВЕАВМ 0 M- 1[] а m/z[] 983.4832[] calcd for Cy H5; 
[T] 85.550 1H0 40 J 2 7.7 Hd] Xy - H - 100 5.300 1H] dD J 


7.5 Hd] GIcUA - H - 10 3.79[] 1HU ml] H - З 5.630 1HE] mi 



































H- 1210 9.91 
Ые 1. 











1НЦ s[] H - 23010 5.230 1H[] br s 











H- 160 1.390 3H[] sO H - 2400 °C NMR даар see Ta- 
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Table 1 СМЕ spectral data for tunicosides A — Ш 1 — 4[] in С; Ds NO 400 МНА] 








Aglycone 1 2 3 3a 4 Sugar 1 2 3 4 

1 38.2 38.2 38.1 38.0 38.1 GIcUA 
2 25.0 25:2 25.2 26.5 25.2 1 103.3 104.2 104.3 104.3 
3 82.3 84.5 84.4 71.8 84.5 2 83.6 75.4 75.6 75.3 
4 55.1 55.2 55.1 56.0 55.1 3 76.9 86.1 85.9 85.9 
5 47.4 48.6 48.7 48.1 48.7 4 72.6 71.8 71.0 71.0 
6 20.5 20.5 20.5 20.6 20.9 3 77.2 78.4 78.5 78.6 
7 32.9 32.9 32.8 32:3, 32.8 6 170.4 174.3 169.9 170.0 
8 40.2 40.3 40.2 40.5 40.8 OCH, CH; 61.4 
9 47.1 47.1 47.1 46.8 47.1 CH; 52.2 52.2 14.2 
10 36.4 36.4 36.3 35.8 36.3 Gal 
11 23.6 23.9 23.8 23.3 23.6 1 106.3 103.6 103.8 103.9 
12 122.1 122.2 122.1 123.6 122.1 2 74.4 73.7 73.7 73.7 
13 145.3 145.3 145.3 145.1 145.3 3 75.0 74.8 74.7 74.7 
14 41.5 41.6 41.5 41.9 41.5 4 70.2 70.4 70.3 70.2 
15 36.2 36.2 36.1 35.5 36.2 5 77.6 76.8 76.8 76.8 
16 74.7 74.8 74.7 74.6 74.2 6 62.3 62.0 61.9 61.9 
17 48.9 49.0 49.0 48.7 48.7 Xy 
18 41.5 41.6 41.5 41.8 41.5 1 104.9 105.0 105.0 
19 47.4 47.4 47.3 46.5 47.3 2 75.3 75.3 75.2 
20 31.1 31.1 31.0 30.6 31.1 3 78.6 78.6 78.6 
21 36.3 36.4 36.3 36.3 36.2 4 70.9 70.8 70.8 
22 33.0 32.9 32.8 32:7. 32.8 5 67.3 67.7 67.4 
23 209.4 210.5 209.8 207.6 210.0 
24 10.9 11.1 11.0 19.7 11.0 
25 15.8 15.8 15.8 15.8 15.7 
26 17.5 17.5 17.5 16.9 17.7 
21 27.3 27.3 27:2 27.1 272 
28 180.0 180.2 180.1 180.8 180.6 
29 33.4 33.5 33.3 33.6 33.4 
30 24.9 24.9 24.8 25.0 24.9 
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